INTERMEDIATE BEARING 



Cross-Refer nee to R lated Application 

This application is based upon and claims priority to German Patent 
Application 199 63 140.9 filed December 24, 1999, which application is herein 
expressly incorporated by reference. 

Background of the invention 

The invention relates to an intermediate bearing for a driveline of a motor 
vehicle, especially a commercial vehicle. 

The driveline that extends from a gearbox positioned in front to the axle 
differential to drive the wheels of a commercial vehicle is normally of a multi- 
component nature with portions of universal-jointed shafts. This means that an 
intermediate bearing is required. 

DE 37 01 886 A1 describes an intermediate bearing for a driveline. The 
intermediate bearing includes a housing where a resilient bearing member is 
accommodated in a form-fitting way. The bearing member encloses a supporting 
ring. A rolling contact bearing is arranged in the supporting ring to support the 
associated driveshaft portions. The bearing member has circumferentially 
distributed apertures which serve to receive filler members. By inserting the filler 
members, it is possible to adapt the stiffness and damping properties of the 
intermediate bearing to different applications. The disadvantage of this design is 
that such adaptation is complicated and expensive. 

U.S. Patent No. 3,325,230 describes an intermediate bearing with an outer 
housing, an inner housing and a rubber element arranged therebetween. The 
outer housing is either in one part in the form of a casting or it is of a U-shaped 
first plate metal part and a strip-shaped second plate metal part. The two parts 



are firmly connected to one another by spot welding." The inner housing includes 
segments and serves to accommodate the outer race of a rolling contact bearing. 
The individual segments have flange-like radially inwardly extending lips that 
axially hold the outer race of the rolling contact bearing. The outer bearing race 
5 can be fitted by moving the segments radially outwardly. The rubber element or 
the rubber element portions supporting the respective cup is/are radially pre- 
tensioned. Thus, the outer bearing race, with its outer diameter, is able to pass 
the region of the inwardly directed flange-like lips. In the fitted condition, it is 
possible not to provide any pre-tension at all. However, a pre-tension is 
10 preferably provided such that the outer race does not rotate if the shaft received 
in the inner bearing race rotates. The objective is to avoid any mating rust. 

Summary of the Invention 

It is an object of the present invention to propose an intermediate bearing 
which can easily be adapted to different damping requirements. 

15 In accordance with the invention, an intermediate bearing includes a 

housing. The housing has a stirrup-shaped cross-section. The housing has a 
fixing face with two straight portions and a first arched portion connecting the two 
straight portions. A resilient bearing member extends between a supporting ring 
enclosed by the resilient bearing member and the fixing face. The resilient 

20 bearing member is a rubber-like material. A locking element bridges the space 
between the two straight portions. The locking element includes a supporting face 
adapted to the opposed outer face portion of the bearing member. The supporting 
ring has a bore to receive a rolling contact bearing. The bore defines a 
longitudinal axis. The locking element is adjustable to set the pretension of the 
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bearing member towards the longitudinal axis. The bearing member, in the pre- 
tension-free condition, is at least partially connected by adhesion to the fixing face 
of the housing, the supporting face of the locking element and to the supporting 
ring. 

An advantage of this embodiment is that the required characteristics can 
be achieved merely by determining the respective dimension of the compression 
of the bearing member. The adhesion connection prevents any movement 
between the bearing member and the housing on the one hand and the supporting 
ring on the other. A further advantage is that no wear occurs in the contact 
regions. Damping effects are generated in the bearing member only and not in 
the region of contact. Longer axial paths to be accommodated by the bearing 
member can be permitted. Furthermore, assembly in the vehicle is facilitated 
because the parts are firmly associated with one another. Such firm association 
also means that, in the case of misalignments in the vehicle, no influence is 
exerted on the way in which the components are held and function. It is possible 
to produce an axially soft bearing. 

According to a further embodiment of the invention, the bearing member is 
connected to the supporting ring by individual supporting portions. The supporting 
portions are distributed around the longitudinal axis. The load is preferably 
distributed onto a plurality of supporting portions in the main direction of load 
application. 

In order to achieve a progressive characteristic curve of the bearing 
member with respect to damping in the radial direction, the bearing member is 
connected by supporting portions, distributed around the longitudinal axis, to the 
supporting ring and to the housing. The design selected for this purpose is such 



that the gap relative to the buffers is greater prior to the assembly of the 
driveshaft than after the assembly of the driveshaft. The weight of the driveshaft 
reduces the gap in the direction of load application. The change in position 
caused by the weight is taken into account. Thus, in the mounted condition of the 

5 driveshaft, all buffers are positioned at the same distance from the outer face of 
the supporting ring. 

To facilitate the compression of the bearing member, the locking element 
is held between the two straight portions of the fixing face. The locking element 
can be fixed at the housing in a position which corresponds to the selected pre- 

10 tension. This can be achieved by low-heat welding methods for example, laser 
welding. A simple possibility to achieve the pre-tension exists if, for each straight 
portion, the housing is provided with an angled flange portion and if the locking 
element includes holding portions, which extend parallel to the flange portions, 
with the flange portions covering the holding portions. Both are arranged with a 

1 5 gap therebetween as long as the intermediate bearing is in the pre-tension-free 
condition. The gap between the holding portion and the flange portion is designed 
to accommodate the greatest possible pre-tension. Thus, the flange portions and 
the holding portions may come into contact with one another and may be 
connected to one another. 

20 For other applications which require less pre-tension, it is possible to insert 

intermediate layers. As an alternative to a welded connection, it is also possible 
to use a connection where the corresponding through-bores, provided in the 
flange portions and in the holding portions which also applies to cases where 
intermediate layers are used, are passed through by hollow-rivet-like sleeves. The 

25 ends of the sleeves are deformed in a collar-like way and press the parts together. 



4 



The through-bore which is then still in existence can be used to bolt the 
intermediate bearing by bolts against a transverse bar or holding blocks at the 
vehicle. 

An adhesive may be provided to connect the bearing member to the locking 
element and to the housing. Alternatively, it is possible, when forming the rubber 
bearing member, to insert the housing and the locking member into the mold. The 
rubber is then injected into the mold to connect the housing and locking member 
to the bearing member by vulcanization when vulcanizing the bearing member. 

Pre-tensioning the bearing member is simplified if the two straight portions 
diverge, starting from the arched portion. The arched portion, in cooperation with 
the straight portions, ensures that even in those bearing member regions which 
are remote from the locking element the required pre-tension is achieved. The 
pre-tension is preferably calculated such that for the highest load occurring in a 
particular application, all supporting portions of the bearing member, which are 
connected to the supporting ring are largely tensile-stress-free. Ideally, internal 
compressive stresses in the bearing member only exist in order to prevent, as a 
result of the bearing member being connected to the locking elements or the 
housing, tensile forces that occur to the extent that they destroy the connection 
between the parts and the bearing member. 

From the following detailed description, taken in conjunction with the 
drawings and subjoined claims, other objects and advantages of the present 
invention will become apparent to those skilled in the art. 



Brief Description of the Drawings 

A preferred embodiment of the invention is diagrammatically illustrated in 
the drawing wherein: 

Figure 1 is a diagrammatic view of a commercial vehicle having a driveline 
5 for driving the rear wheels. 

Figure 2 is a cross-section view through an inventive intermediate bearing 
after having been produced, but prior to the bearing member being pre-tensioned. 

Figure 3 is a cross-section view according to Figure 2 in a pre-tensioned 
condition. 

10 Figure 4 is a cross-section view according to Figure 2 complemented by 

intermediate layers inserted into the gap to set a pre-tension. 

Detailed Description of the Preferred Embodiment 

Figure 1 shows a commercial vehicle 1 having a front gearbox 2 driven by 
an engine. A driveline is connected to the rear wheel differential 3 associated 

1 5 with the rear wheels to drive the same. The driveline has a first driveshaft portion 
4 and a second driveshaft 5 angled relative to the first driveshaft portion 4. At its 
end remote from the gearbox 2, the first driveshaft portion 4 is supported in an 
intermediate bearing 6. The bearing 6 is shown in the form of an enlarged detail 
in Figures 2 to 4 and will be explained in greater detail with reference thereto. 

20 The intermediate bearing 6 includes a housing 7 which extends 

substantially in a U-shaped and stirrup-like way in cross-section as shown in 
Figure 2. The housing 7 has a fixing face 12 that extends into the drawing plane. 
The fixing face includes two straight portions 8, 9 and a first arched portion 10 
connecting the straight portions 8, 9. The edges of the portions 8, 9, 10 are 
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angled and form stiffening portions 1 1 . The free ends of the two straight portions 
8, 9, which slightly diverge from the first arched portion 10, change into outwardly 
angled flange portions 13. The flange portions 13 each include a through-bore 14 
to allow a fixing bolt to pass through. 

A bearing member 15 is accommodated between the two straight portions 
8, 9 and the first arched portion 10. The bearing member 15 is of a rubber 
material. During the vulcanization of the bearing member 15, the bearing member 
15 is adheringly connected to the fixing face 12. 

The bearing member 15 encloses a supporting ring 16 whose bore 17 
defines a longitudinal axis 18. The bore 17 serves to receive a rolling contact 
bearing which supports the first driveshaft portion 4, shown in Figure 1. The 
bearing member 15, at its outer face portion 19, is also connected by 
vulcanization to a second arched portion 25 of a locking element 23. It can be 
seen that the bearing member 15 is provided with recesses that extend parallel 
to the longitudinal axis 18. 

Three supporting portions 20a, 20b, 20c are formed that permanently 
support the supporting ring 16 in the housing 7. The supporting portion 20a is 
arranged in the region of the vertical central plane of the intermediate bearing 6 
above the supporting ring 16. The two other supporting portions 20b, 20c are 
arranged at an angle relative to the central plane and underneath the supporting 
ring 16. Buffers 21a, 21b, 21c are provided between the supporting portions 20a, 
20b, 20c of the bearing member 15. The buffers 21a, 21b, 21c are securely 
connected by vulcanization to the fixing face 12 only. The buffers 21a, 21b, 21c 
are not connected to the outer circumferential face of the supporting ring 16. The 
buffers 21a, 21b, 21c are arranged at a distance 22a, 22b, 22c from the 



supporting ring 16. It can be seen in Figure 2 that, in the untensioned condition, 
the distances 22a, 22b vary in the circumferential direction of the supporting ring 
16. Even in the tensioned condition, as can be seen in Figure 3, the distance 22c 
is greater than the now constant distances 22a, 22b. However, if the driveline is 
carried by the intermediate bearing, the distances 22a, 22b, 22c assume 
approximately the same values. If the load in the radial direction is greater, the 
supporting ring 16 comes to rest against one of the buffers 21a, 21b, 21c, so that 
the characteristic spring curve of the bearing member 15 changes. 

The locking element 23 includes angled guiding portions 24. The guiding 
portions 24 start from the second arched portion 25. The locking element 23 is 
guided by the portions 24 between the two straight portions 8, 9 of the fixing face 
12 of the housing 7. Two holding portions 26 extend from the two guiding 
portions 24. The holding portions 26 are angled relative to the guiding portions 
24. The holding portions 26 extend approximately parallel relative to the two 
flange portions 13 of the housing 7. The flange portions 26 are provided with 
through-bores 27 which correspond to the through-bores 14 of the flange portions 
13. 

A gap 28 exists between the faces of the flange portions 13 facing the 
holding portions 26. In this position, the bearing member 15 is tension-free, i.e. 
it is not pre-tensioned. Figure 2 shows a production stage of the intermediate 
bearing 6. The pre-tension of the bearing member 15 is achieved in that the latter 
is loaded by the locking element 23 by pushing the locking element 23 further 
towards the longitudinal axis 18. Such loading can continue until the gap 28 is 
reduced to zero, as shown in Figure 3. The gap 28 shown in Figure 2 is the gap 
which represents the distance which can be covered by the locking element 23 



8 



relative to the housing 7 to achieve the maximum pre-tension of the bearing 
member 1 5. This condition can be fixed by welding the locking element 23 to the 
housing 7 in the region of the holding portions 26 and of the flange portions 13. 
For this purpose, it is possible to apply a low-heat welding method such as laser 
welding. Figure 3 shows two welding regions 29 for connecting the housing 7 to 
the locking element 23. 

If, with respect of pre-tension, intermediate positions are to be put into 
effect, it is possible to use intermediate layers or spacers 30. The layers 30 have 
a thickness D, as shown in Figure 4. The thickness D is smaller than the 
dimension of the gap 28. The intermediate layers 30 have through-bores 31 and 
can be inserted into the gap 28 between the holding portions 26 and the flange 
portions 13. Thereafter, the locking element 23 can be displaced so that the 
holding portions 26 rest against the intermediate layers 30. It is then possible to 
connect the holding portions 26 and the intermediate layers 30 to the flange 
portions 13 in the same way as described in connection with Figure 3. The 
intermediate bearing 6 is then set to a lower pre-tension value which is lower than 
that shown in Figure 3. After the intermediate layers 30 have been inserted into 
the gap 28, the through-bores 31 are aligned such that they correspond to the 
through-bores 14, 27 in the holding portions 26 and the flange portions 13, 
respectively. Thus, it is possible to use fixing bolts to fix the intermediate bearing 
6 to a vehicle frame. 

Alternatively, it is possible to effect a connection wherein a connecting 
sleeve is inserted into the through-bores. The connecting sleeve, at one end, is 
provided with a collar. The other end is deformed such that a collar is formed. 



The parts are pressed together. Such connecting sleeves can also be used for 
guiding through fixing bolts. 

While the above detailed description describes the preferred embodiment 
of the present invention, the invention is susceptible to modification, variation and 
alteration without deviating from the scope and fair meaning of the subjoined 
claims. 
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